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In 2014–2015, we saw 2 large outbreaks of HIV infection related to the unsafe use of 
injection equipment. In Cambodia, 242 persons in one rural commune (population: 
approximately 8,000) received a diagnosis of HIV infection over the course of 3 months. 
These infections were attributed to the reuse of injection equipment by an unlicensed health 
care provider in the informal health care sector.1 In the U.S. State of Indiana, 181 persons in 
a rural southeastern town (population: approximately 4,200) received a diagnosis of HIV 
infection over the course of 6 months. These infections were attributed to the unsafe 
injection of prescription opioids2 by people who inject drugs (PWID) for recreational uses. 
In Cambodia and Indiana, a large percentage of the infections were determined to have 
occurred recently (ie, within 6–9 months of diagnosis) (Table 1).3,4
In both outbreaks, HIV infection spread rapidly3,4 in populations that were not well served 
by HIV screening and prevention strategies. In Cambodia, HIV testing and counseling have 
traditionally focused on screening in antenatal and tuberculosis clinics and targeted testing 
among other key populations (ie, commercial sex workers, men who have sex with men, 
transgender persons, PWID, prisoners). Members of the general Cambodian population who 
are exposed to unsafe injections fall outside of these categories and are not routinely tested. 
In Indiana, despite evidence that the region was experiencing a substantial increase in unsafe 
injection of prescription opioids,5 access to HIV testing in the affected community was 
limited. Routine preventative medical care, where HIV screening and testing could 
otherwise have taken place, was available but not readily accessible to a large fraction of the 
affected community’s residents, many of whom were uninsured or lacked means of 
transportation. Access to sterile injection equipment through a syringe service program and 
to medication-assisted therapy for opioid addiction was also lacking.
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Most persons with newly diagnosed HIV infection in each outbreak were coinfected with 
hepatitis C virus (HCV): 82% in Cambodia and 92% in Indiana.6 Phylogenetic analysis of 
HCV strains from Roka is ongoing, but results of phylogenetic analysis on HCV strains 
from Indiana are consistent with multiple independent introductions of HCV into the 
community over a long period of time.7 This suggests a trend in unsafe injection behavior 
that predates the current outbreak by several years. We have yet to see if analysis of HCV 
strains from Cambodia will yield similar results.
In the 1980s and 1990s, injection drug use was a leading mode of HIV transmission in the 
United States.8 However by 2014, PWID accounted for only an estimated 6% of all HIV 
diagnoses that year.9 This decline represents a remarkable collective success in U.S. HIV 
prevention efforts. HIV transmission through occupational needle exposure is even rarer in 
the United States today, with the last documented case reported in 1999.10 As a result, HIV 
transmission by unsafe injections, whether in a medical setting or among PWID, is not a 
principal focus of the domestic HIV response. Although unsafe injections are recognized as 
a significant driver of HIV transmission in Eastern Europe and Asia, they have not factored 
largely in the global HIV response either, which is focused on the prevention of sexually 
transmitted HIV.11 Still, as these 2 outbreaks illustrate, unsafe injections related to medical 
injection or injection drug use can lead to explosive HIV transmission.
Global estimates suggest that 95% of injections are given for therapeutic reasons (as 
opposed to injections given for vaccinations or family planning purposes). Most of these 
therapeutic injections are believed to be medically unnecessary, and the World Health 
Organization estimates at least 50% are unsafe (syringe, needle, or both are reused without 
sterilization).12 In 2000, the last year for which data are available, it was estimated that 
unsafe medical injections accounted for 5% of all new HIV infections world wide.13 In the 
United States, >150,000 patients have been affected by unsafe injection practices in health 
care settings since 2001, including 18 outbreaks of viral hepatitis infections between 2001 
and 2011.14
The Joint United Nations Programme on HIV/AIDS estimates that there are 13 million 
PWID worldwide, of whom 1.7 million, or 13%, are living with HIV infection.15,16 HIV 
prevalence among PWID is highest in Eastern Europe, Central Asia, East Asia, and 
Southeast Asia, with prevalence in some countries estimated to be as high as 54%.11 The 
most commonly injected drugs are heroin and opiates.11 In the United States, 75% of 
persons age ≤30 years newly infected with HCV report having abused prescription 
opioids,17 the sale of which quadrupled between 1999 and 2010, leading to a significant 
increase in the number of opioid-associated overdoses and deaths,18 and to a surge in the 
national prevalence of injection drug use.
Unsafe injections, whether by medical practitioners or PWID, do not occur in a vacuum. 
Interventions to reduce the incidence of unsafe injections must take into account local 
factors and traditions that drive the reuse of injection equipment. In the context of unsafe 
medical injections in Cambodia, these factors included high community demand for medical 
injections, limited access to safety engineered devices, lack of training, and lack of 
knowledge regarding appropriate indications among persons administering injections, and 
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the possibility that there were economic pressures or incentives on the part of medical 
providers to improve profit margins. In the context of reuse of injection equipment among 
PWID in Indiana, contributing factors included high community demand to inject 
prescription opioids, no access to sterile injection equipment (syringe service programs were 
illegal in Indiana at the time of the outbreak), and limited access to treatment for substance 
use disorders.
A silver lining is that each outbreak has spurred new efforts to prevent HIV infections via 
unsafe injecting practices. In Cambodia, an injection safety intervention is being designed 
that includes health care worker training in safe injection practices alongside a community-
focused awareness campaign to reduce demand for unnecessary injections. In Indiana, the 
outbreak led to a new state law that permits syringe service programs—a policy change 
mirrored by new federal law that reversed a long-standing ban on the use of federal funds for 
such programs, and efforts are underway to address the shortage of medication-assisted 
substance abuse treatment resources. The outbreak also prompted U.S. federal and state 
public health authorities to begin assessing community vulnerability to a PWID-associated 
HIV outbreak and to consider establishing systems to detect and prevent them in other parts 
of the country.19
Outbreaks like those that occurred in Cambodia and Indiana may continue to occur, but they 
do not need to take us by surprise. Although we acknowledge that public health efforts 
globally operate in a resource-constrained environment, we will need to invest domestically 
and internationally in systems that strategically enhance limited HIV testing and prevention 
resources to ensure that early signals of potential problems are detected, recognized, and 
responded to appropriately. By coupling these efforts with efforts to reduce the drivers of 
unsafe injection practices, we may start to ensure that community vulnerabilities are rapidly 
identified before they devolve into seemingly inevitable outbreaks.
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Table 1
Common characteristics: Cambodia and Indiana HIV outbreaks, 2014–2015
Outbreak element Cambodia Indiana
Setting Rural Rural
Mode of HIV transmission Unsafe injection (medical) Unsafe injection (nonmedical)
Timing of HIV spread Rapid (mo) Rapid (mo)
Preoutbreak community HIV prevalence Low (0.6%) Low (<0.1%)
Community access to HIV testing Minimal Minimal
Outbreak HCV infection prevalence High (82%) High (92%)
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